Metabolically active synaptosomes can be prepared from frozen rat and human brain.
Nerve ending particles (synaptosomes) were prepared from pieces of rat and human brain and from brain homogenate that had been frozen and thawed under a variety of conditions. Their purity, as judged by electron microscopy, and performance in terms of a number of metabolic and functional parameters [accumulation of tissue potassium, respiration, release of transmitter amino acids, and the responses on these indices to depolarisation by veratrine (VX)] were compared with those of fresh tissue-derived synaptosomes. It was found that rapid freezing and/or slow thawing severely impaired the subsequent performance of incubated synaptosomes. In contrast, synaptosomes from tissue frozen slowly and thawed rapidly showed relatively good retention of morphology and metabolic performance. It was better to use whole (1-5 g) pieces of tissue than tissue homogenate: the synaptosome fraction from frozen tissue pieces contained 80% of the proportion of identified synaptosomes found in the fresh tissue synaptosome fraction, its respiratory rate was 65%, and its tissue potassium content 70% of that of fresh controls. Moreover, it responded to VX or potassium stimulation by showing increased respiratory rate, decreased tissue potassium, and increased release of neurotransmitter amino acids, to an extent that was comparable to that of fresh tissue fractions. Thus, preparations from frozen rat and human brain were shown to be metabolically and functionally active, and can be used for a variety of neurotransmitter-related studies.